This paper selects 850 state-owned listed enterprises from 2009 to 2014 in China's Shanghai and Shenzhen Stock Exchange to explore the impact of ownership structure on corporate performance from the perspective of ultimate ownership, and takes the endogeneity of ownership structure into deeper consideration. The study finds that ultimate ownership has no significant influence on corporate performance in state-owned enterprises. The separation of two rights and corporate performance shows a significant inverse U-shaped relationship. Taking the institutional environment into account, the inverse U-shaped relationship only exists in areas with poor institutional environment. To a certain degree, there exists the endogeneity of ownership structure.
is the literature review, the third is the research design, and the fourth is empirical analysis, and finally the conclusions and implications.
Literature Review

Ultimate Ownership Theory
There usually exist the ultimate controllers behind the listed companies. They control the company through concerted action, the pyramid structure, and cross-shareholdings, etc. Based on these facts, La Porta et al. propose the ultimate ownership theory. Ultimate Ownership (UO), also known as cash flow right, is the sum of multiplied percentage in each chain to the ultimate controller:
Oij represents the ownership of individuals or organizations in the i layer of the j chain. At the same time, it calculates the ultimate control right (UC), also known as the voting right, is calculated as the sum of the weakest ownership in each chain:
Then it defines the degree of separation of ultimate ownership and ultimate control right (SD), calculated as the difference between the ultimate control right and ultimate ownership: (Mara and Larry, 2002) . In China, Liu Shaojia et al. firstly try to study the ultimate ownership of Chinese listed companies (Liu et al., 2003) . Cao Tingqiu et al. apply both the largest stockholder ownership and the ultimate ownership to the study of the relationship between ownership concentration and corporate performance; the result is the U-shaped relationship (Cao et al., 2007) .Liu Yunguo and Wu Xiaoyun find that companies controlled by the central government have the minimum tunneling level (Liu & Wu, 2009 ). Li Zhigang's research shows that there is an inverted U-shaped relationship between ultimate control right and corporate in the later ownership reform (Li, 2010) . Jiang Chenjie finds that ultimate control right is positively correlated with corporate performance, while the degree of separation is negatively correlated (Jiang, 2013) .Wu Guoding find that ultimate ownership significantly has positive impact on corporate performance in competitive industries (Wu, 2015) . Liu Xing et al. conclude that the ultimate controller's self-interest level is positively correlated with the degree of separation, and tunneling behavior reduces with the legal protection for investors (Liu et al., 2015) Zhou Jian et al. realize that the over controlling of the ultimate controller significantly damages the value of listed companies (Zhou et al., 2016) .
The Influence of State-owned Ownership on Corporate Performance
As a shareholder, the Government will concern on both political and economic interests, the impact of state-owned shares on corporate performance has two sides. Tian Lihui proposes "two hands of the Government": on the one hand, the government seizes the company wealth through political interference, thus reducing performance; on the other hand, the government supervises managers' behavior and offers special treatment, thus enhance performance. In fact, his empirical studies also show a U-shaped relationship between state-owned shares and corporate performance, and the inflection point is at about 30% (Tian, 2007) . In MENA (Middle East and North Africa) countries, state ownership encourages banks to take more risks while foreign ownership reduces risk-taking. In addition, state-owned banks tend to increase capital adequacy ratio to hedge against high level of risk (Naima et al., 2016) . State-owned banks operated less profitably, held less core capital, and had greater credit risk than privately-owned banks, and the performance differences are more significant in those countries with greater government involvement and political corruption in the banking system (Marcia et al., 2010) . Xu and Wang find that the profitability of enterprises is negatively correlated with state-owned ownership (Xu & Wang, 2009 ). Li Rui et al. show that the state-owned ultimate controllers have higher motivation of tunneling than the non-state-owned ones (Li et al., 2011) . Dong Fenyi and Cheng Lili find that there is no significant relationship between operating performance and state-owned ownership (Dong & Cheng, 2014) . Gu Yu shows that securities companies with governmental ultimate controllers have lower profitability than that with individual ultimate controllers (Gu, 2015) .
The Endogeneity of Ownership Structure
The OLS multiple linear regression assumes that explanatory variables are not relevant with error term. When this assumption is not valid, OLS estimation is biased, and then the endogeneity exists in the model. In this case, the explanatory variable is called endogenous explanatory variables (Wooldridge, 2015) .
The endogeneity of ownership structure is first proposed by Demsetz, ownership structure is not independent exogenous variables, it is the result of a series of macro and micro factors working together, including political, economic, legal, cultural, etc (Demsetz, 1983) . Enterprises will choose a suitable ownership structure that fits the environment. There is no fixed relationship between ownership structure and corporate performance. For example, in the French context, characterised by complex ownership structures, the usual agency theory conclusions are debateable when the legal framework offers little protection of minority shareholders, and when ownership structure is complex and heterogeneous in nature. The study of corporate governance must therefore encompass a twofold analytical perspective, namely, an institutional and a socio-organisational one (Isabelle & Alexis, 2017) . In 27 emerging countries, the political institutions in place, namely, the political system and political constraints, are important determinants of residual state ownership in newly privatized firms (Narjess et al., 2011) . Zhou Yixiang's study on 509 listed companies from 1999 to 2008 finds that there is mutual influence between ownership structure and corporate performance with endogeneity controlled, and the dynamic impact weakly exists between ownership structure and corporate performance, which depends on different indicators of performance (Zhou, 2012 (Ruan, 2014) .
Research Design
Research Hypothesis
State-owned enterprises often have double political and economic motives. The government or its department is the ultimate controller of state-owned enterprises, the greater state-owned ultimate ownership of SOEs leads to the heavier policy burden, against the interests of many small shareholders. For state-owned enterprises, the larger state-owned ultimate ownership is the stronger penetration of SOE's malpractice. Therefore, we propose the following hypothesis:
H1: In state-owned enterprises, ultimate ownership has a negative impact on corporate performance.
The degree of separation means the separation of ultimate control right and ultimate ownership, the greater the degree of separation of ownership and control shows the over control beyond the ultimate ownership. Appropriate degree of separation can supervise management to improve corporate performance. However, when the degree of separation is too high, the government or its department, as the ultimate controller, will cause more non-market intervention in the market, probably reducing the performance of state-owned enterprises. Therefore, we propose the following hypothesis:
H2: In state-owned enterprises, there exists an inverted U-shaped relationship between the degree of separation and corporate performance.
Ownership structure is one of the most important mechanisms of corporate governance, which is influenced by their own characteristics, as well as political, economic, legal and cultural factors. The formation of ownership structure is a complex process. Furthermore, in econometrics, it is difficult for any multiple regression models to determine whether the variables are really independent with the residuals. Therefore, we propose the following hypothesis:
H3: In state-owned enterprises, ownership structure is endogenous.
Variable Selection and Regression Model
This paper aims at the impact of ownership structure on corporate performance from the perspective of ultimate ownership theory, we select ultimate ownership, ultimate control right and the degree of separation to measure ownership structure. At the same time, in order to fully understand the impact of ownership structure on corporate performance, this paper uses three different indicators, Tobin's Q (Q), the total return on assets (ROA) and return on equity (ROE), to measure corporate performance. In addition, this paper, based on previous studies, selects the company's size, leverage, growth, age, industry and year as control variables, see Table 1 . 
Among them, α is the intercept; β, γ are parameters to be estimated; ε is the disturbance; i is the observation; t is the annual year. Performance is corporate performance, representing Tobin's Q, return on assets and return on equity, respectively. Ownership means ownership structure, representing ultimate ownership, ultimate control right and the degree of separation, respectively. Control is control variables, including firm's size, leverage, growth, age, industry and year.
Data Sources and Sample Selection
The data mainly comes from GTA CSMAR database; address and date of establishment of the company are from the RESSET database, using the Stata13.0 software to analyse. Table 3 reports the Pearson correlation coefficient and Spearman correlation coefficients of the main variable. Both ultimate control right and the degree of separation is negatively correlated with Tobin's Q, while ultimate ownership is not. Respectively, ultimate ownership and ultimate control are positively correlated with ROA and ROE, while the degree of separation is not. Note. The lower-left corner is the Pearson correlation coefficient; ***, **, * represents significant at 1%, 5%, 10% level, respectively.
Empirical Analysis
Descriptive Statistics
Regression Analysis
In the analysis of panel data, we need to select a fixed effect model or random effects model. We carry out the Hausman Test on our sample, the results significantly reject random effects model. Therefore, the following are fixed effect regression model. As is known, the degree of separation is the difference between ultimate control right and ultimate ownership. To avoid multicollinearity, the model only includes ultimate ownership and the degree of separation. Note. T values in parentheses; ***, **, * represents significant at 1%, 5%, 10% level, respectively.
Endogenous Inspection
Taking the endogeneity of ultimate ownership into consideration, we use instrumental variable method for testing. Based on Song Min et al. experience, we select the natural logarithm of the number of shareholders as ultimate ownership's instrumental variable. In general, the greater number of shareholders, the more difficulty to obtain ultimate ownership and the number of shareholders isn't correlated with corporate performance. After using the instrumental variable of ultimate ownership, the relationship between ownership structure and corporate performance is no longer stable. Regardless of the weak instrumental variable, there exists possible endogeneity of ownership structure.
As one of the most important mechanisms of corporate governance, ownership structure relies on the institutional environment. Shao Shuai et al. show that the direct holding of ultimate controller only leads to the effect of incentive and supervision in areas with good legal environment. Learning from Chen Ling and Wang Hao, we use Fan Gang et al.'s marketization index to represent institutional environment, and divide 31 provinces into two groups, areas with good institutional environment and areas with poor institutional environment. However, the inverted U-shaped relationship between the degree of separation and corporate performance is established only in areas of poor institutional environment.
Besides, we also add the lags of ultimate ownership into the model, and finds that the lags have little influence on corporate performance. Meanwhile, there is little simultaneity, between corporate performance and ultimate ownership (Limited to the space, the specific results are not listed here).
Conclusions and implications
Conclusions
This paper selects 850 state-owned listed companies in Shanghai/Shenzhen Stock Exchange from 2009 to 2014, with a total of 3897 observations. From the perspective of ultimate ownership, this paper studies on the impact of ownership structure on corporate performance in state-owned enterprises, with more comprehensive consideration of the endogeneity of ownership structure. The main conclusions are as follows:
In state-owned enterprises, ultimate ownership and its square have no significant impact on corporate performance, and then Hypothesis 1 is not verified. There exists a significant inverted U-shaped relationship between the degree of separation and corporate performance, so Hypothesis 2 is verified. When using the instrumental variable of ultimate structure, the relationship between ownership structure and firm performance is no longer stable, ownership structure is probably endogenous, and then Hypothesis 3 is also verified. Hypothesis 1 has not been proven; the possible reason is that, the state-owned ultimate controller controls the company not only by ultimate ownership, but also by ultimate control right. And the degree of separation is the joint result of ultimate ownership and ultimate control right, which also strengthens the Hypothesis 2, to some degree.
Besides, considering different institutional environments, ultimate ownership and its square still have no significant effect on corporate performance; but the inverted U-shaped relationship only exists in areas with poor institutional environment. There are different relationships between ownership structure and corporate performance in different institutional environments. Taking into account the lagged terms, the lag of ownership structure has no significant effect on firm performance. There is only little simultaneity between ownership structure and corporate performance.
Implications
According to the conclusions above, there are some implications as follows:
At the beginning, the degree of separation is under a low level. The governmental ultimate controller in state-owned enterprises can promote corporate performance through reasonable allocation of resources and effective supervision. However, with the growing degree of separation, it can damage the performance by over control, especially nonmarket intervention. Therefore, the government cannot influence the company just by holding the shares, but also by the way of holding shares, to make the degree of separation of two rights in a reasonable range.
The government plays an important role in the development of state-owned enterprises, especially in areas with poor institutional environment. In these areas, the market mechanism is not perfect, and the legal protection of investors is not enough. So as the ultimate controller of state-owned enterprises, the government can offer financial help and protect its rights. Therefore, the reform of state-owned enterprises in the new era should consider the different institutional environment in regions. In areas with good institutional environment, the government can give more autonomy to the enterprises; and in the areas with poor institutional environment, the government can offer more guidance and support.
